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Rescue and preliminary identification of recombinant influenza virus in RBD region of SARS-CoV-2
WANG Zhen-fei' , SUN Wei-yang®, WANG Yu-tian” , ZHAO Meng-lin® , WANG Wen-qi’ ,ZHU Meng-
han® ,SUN Yue®, LI Dong-xu”, XU Jia-qi*s WANG Tie-cheng’, FENG Na*, YANG Song-tao®, ZHAO
Yong-kun®, XIA Xian-zhu'?,GAO Yu-wei'? (1. Jilin Agricultural University s Changchun 130118, China ; 2.
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Objective Using influenza reverse genetics, the receptor binding domain (RBD) of S protein of severe a-
cute respiratory syndrome coronavirus 2 (SARS-CoV-2) was expressed by B/Yamagata/16/88 strain as the vaccine back-
bone. Influenza B virus used as a vaccine vector when constructed a novel SARS-CoV-2 vaccine candidate.  Methods
Firstly,the RBD gene fragment (318-541aa) on the S protein of the reference strain of SARS-CoV-2 was synthesized.
NSI1 fragment of B/ Yamagata/16/88/was designed and inserted into the RBD sequence to construct the recombinant plas-
mid NS110-RBD. The recombinant plasmid NS110-RBD and other 7 gene plasmids were co-transfected into 293T cells
and MDCK cells to rescue the recombinant influenza virus expressing the RBD region of SARS-CoV-2. The rescued virus
was identified in the morphology,molecular biology,virus titer and Western Blot.  Results We have successfully rescued
the recombinant influenza virus strain and named rIBV-NS110-RBD. The result of PCR identification showed that the
RBD gene was correct,and the sequence of the rescued virus was correct. The virus particles of the rescued virus had typi-
cal characteristics of influenza virus particles. The virus titer of rIBV-NS110-RBD was 10™" TCID;,/ml in MDCK cells
and 10°° EID,,/ml in chicken embryo eggs. The hemagglutination titer of this rescued virus could reach 2°. The expres-
sion of RBD protein was detected by Western Blot.  Conclusion The recombinant influenza B virus vector that expressed
the SARS-CoV-2 Spike RBD protein was rescued successfully and provides a novel strategy for the development of a novel
SARS-CoV-2 vaccine.
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Table 1 Primer designed for In-Fusion cloning
519 4 Fx 191751 (5'-3"
Primer name Primer sequence
In Fusion-RBD-F TTTAGAGTCCAACCAACAGAAT
In Fusion-RBD-R GAAATTGACACATTTGTTTTTAAC
AGCAGAAGCAGAGGATTTGTTT
AGTAGTAACAAGAGGATTTTTATTTT

In Fusion-Vector-R AAATTCACAA

In Fusion-Vector -F
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Fig. 1 Target gene fragment RBD (left) and Carrier segment
PBD-NS110 (right)
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Fig. 2 Hemagglutination test of rescue virus strain rIBV-NS110-RBD
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Fig.3 PCR results of 8 gene fragments of rIBV-NS110-RBD strain
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Fig. 4 Sequencing results of NS gene of rIBV-NS110-RBD
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NS110-RBD #j EID;, 4y 107 /ml,
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Fig. 5 Electron micrograph of rescue virus stain rIBV-NS110-RBD
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Fig. 6 Western blot of rescue virus stain rIBV-NS110-RBD
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